The generation of a relative high level of power at THz frequencies, in compact and affordable way, still remains unsatisfied. Backward wave oscillators 1 is, so far, the most viable solution for the purpose. Corrugated waveguides 2 and sheet electron beams 3 , were demonstrated feasible at THz frequencies. One of the main challenges at these frequencies is the assembling of the tube. The fabrication, due to the dimensions of the parts, in the range of tens of micron, has to be performed by photolithographic techniques. In case of rectangular corrugated waveguide, the fabrication requires to assemble at least one lateral wall to close the structure. The risk that assembly imperfectiosn or leakage of sealing material could badly affect the electromagnetic field configuration is high. To avoid this problem, a corrugated waveguide with the corrugation narrower than the width of the waveguide is a suitable solution in BWO design. The electromagnetic field is concentrated far from the lateral walls, so practically it is not significantly affected by possible inaccuracy or any imperfections on the lateral wall. Further, the structure can be realized to have only the top plane to be assembled. The cold parameters of a narrow corrugated waveguide can be made practically similar to the ones of a conventional corrugated waveguide, to achieve similar or better performance. A BWO at 1-THz central frequency was designed by using a narrow corrugated waveguide. The period of corrugation is 50 μm. The number of period is 150. The enclosing waveguide width is 240 μm and the height is 127 μm. The distance of the corrugation from the lateral wall is 70 μm. A sheet beam with 80 μm width and a current of 8mA was used. About +/-10% tuning range of the operating frequency by 8-16 kV beam voltage variation was achieved. An output power of about 160 mW was obtained for the entire tuning range. Finally, the feasibility of 1 THz BWO was demonstrated by an approach leading to a reliable fabrication.
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